Abstract -The focus of this paper is to present
INTRODUCTION
Lifelong learning is a key attribute for new and experienced engineers to excel in their future tasks and enhance their career outlook. Authors of this paper, coming from aerospace and automotive industries to academia, have a firsthand experience of the importance lifelong learning played in their professional development and those of their peers and colleagues. In lieu of this, it is their interest to further investigate how to make the Canadian Engineering Accreditation Board (CEAB) Lifelong Learning Attribute a lifelong learning skill learnt in the classroom.
Engineering graduates are expected to perform their assigned tasks right out of school without extensive additional training. To help graduates meet this expectation, CEAB has developed a set of key attributes expected of engineering students to have acquired at the time of their graduation. Not only attributes such as knowledge of engineering, use of tools, problem solving, teamwork and design -technical skills -, but also professional skills such as equity, ethics, professionalism and lifelong learning to just name a few. Professional skill development such as lifelong learning has always been taken as an implicit result of completing projects and design tasks in the degree program. The CEAB on the other hand insists that all attributes are explicitly introduced, developed, applied and assessed in the curriculum.
The School of Sustainable Design Engineering (UPEI Engineering) at University of Prince Edward Island is cutting edge in introducing hands on and practical engineering practice back to university engineering education. It is orientated around project based design, learning and professional practice courses through all four years of studies with emphasis on professional skill development (PSD), hands-on content and experiential learning elements. This new approach is presenting to the teachers a green field opportunity to develop new ways of introducing concepts such as equity, ethics, professionalism and lifelong learning proactively.
Working in industry and practicing professional engineers requires setting annual professional development goals and show evidence of achieving those career objectives. We argue that this practice in the industry is similar to the CEAB requirement for the lifelong learning skills. With no other engineering course known to us that proactively introduces, applies and then assesses lifelong learning habits and strategies, we reported in CEEA16 [1] our results of experimenting a new method using the focus area elective course ENGN 334 (2015): Introduction to Mechatronics given in Fall 2015 by the corresponding author. The intention was for the students learn and practice better goal setting skills. We encouraged the students to proactively participate in developing their own weekly learning goals based on the proposed study outline. A learning session (intervention) was given on how to write active, meaningful and achievable learning goals, just before the midterm assessment.
We tried to answer the following questions.
1. Are students setting realistic goals? 2. How does the balance of short term and long term goals change over the semester? 3. How proactively are students connecting to course material as listed in the syllabus? 4. Do they ask for topics to be covered to ensure their goals are met? While we could provide some analysis for the first two questions, answering all should require a longevity study and possibly a future field research to assess how useful they find their learning.
It is therefore the objective of this paper to present, compare and contrast the results of weekly goal setting practice in another third year class ENGN 326 (2016): Materials, Mechanics and Manufacturing also given by the corresponding author at UPEI. Eight students from a population of 16 agreed to use of their goals in an anonymous manner.
BACKGROUND
In 2008, the CEAB published a set of new requirements [2] in which included a list of graduate attributes specific to an outcome based accreditation criteria. Section 3.1 of this document lists 12 graduate attributes all students should have acquired upon completion of an accredited engineering program. The last in the list was lifelong learning skills.
The CEAB defines lifelong learning graduate attribute as "An ability to identify and to address their own educational needs in a changing world, sufficiently to maintain their competence and contribute to the advancement of knowledge" [2] . At UPEI Engineering, we further elaborated the definition to cover stages "Introduced" through "Developed" as follows:
1. Recognize the need for self-learning skills and reflection, 2. Compose reflections evaluating personal work performance, 3. Define personal, interpersonal and professional skills themselves, 4. Identify knowledge gaps and learning needs, 5. Practice improvement of personal, interpersonal and professional skills, and 6. Set personal self-learning goals SMART goals are described in "The Power of SMART Goals" by O 'Neill et.al. (2006) [4] . Tofade etal [5] in a study regarding Continued Professional Development (CDP) of 1 st year and 2 nd year pharmacy students concludes that "with focused online or live training, students are capable of incorporating principles of CPD by writing SMART learning objectives".
Students in ENGN 326 were encouraged to practice a goal writing process incorporating Bloom's Taxonomy of Educational Objectives [3] . 
METHOD
In the Fall 2016 semester, students in ENGN 326 were introduced to proactive learning goal-setting. Students completed twelve weekly assignments to set goals for their learning of the upcoming week and reflecting on their learning achievements from the previous week according to what they previously set the week before. In contrast to similar exercise carried out by the author in ENGN 334 (2015) class [1] , there was no single intervention given between the weeks sixth and seventh of the term; rather there was continuous interaction via the Moodle online learning platform between the professor and each students to help them improve their goal setting skill. Figure 1 shows a time line representation of the above. After the end of the semester in 2017, permission was requested from the 16 student population of ENGN 326 to use their learning objective for the research-ethics board approved study.
This study is the quantitative analysis of the learning objectives from the twelve weekly submissions. The sample consists of eight third-year engineering students. To answer question one above, participants -referred to as S1 to S8 -were asked to identify and set a number of weekly learning goals. Each learning objective was given a quality score from 0 to 5, with one point for each of the following SMART [4] In addition to this simple rubric and approaching SMART evaluation more strictly, the authors decided to evaluate future learning goals according to the following strict rubric: Accordingly, the submitted goal above with simple score 3 will be scored 2 for having only S. The goal that scored 5 will continue to score 5. The results were averaged each week for each student and plotted against weeks one to twelve of the fall term 2015.
In this paper, we are proposing a methodology to answer question 3 quantitatively by evaluating the presence of S & R (specific and relevant) elements of SMART criteria as the submitted goal being course related vs not course related if one or both are missing. For example, the goal "Understanding the difference between design engineering and engineering design" scores course related or 1 (S & R -specific and relevant). On the other hand, the goal "Try to encourage the class this week to try and learn more out of the material being presented, we need to regain the engineering power" scores SAT (specific, attainable and time bound) but assessed as not course related or 0, being a learning objective in leadership and communication and not materials and mechanics.
RESULTS AND DISCUSSIONS
In ENGN 334 (2015) we observed the sample population of the class became SMART-er after receiving the PSD as Figure 2 clearly shows. And, to discuss is it better to promote longer term goals vs weekly goals?
Realistic Learning Goals
Figures 2 and 3 present the averaged SMART scores for classes ENGN 334 (2015) and ENGN 326 (2016). Figure 2 shows a significant improvement of the learning goals set by the students after the PSD intervention was given on week 6 by one of the authors. It appears to show a drop in the class averaged SMART scores in weeks prior to the intervention; possibly explained by students' confusion about the features of a good learning goal. A PSD intervention was not given to the students in ENGN 326 (2016), however weekly individual comments were provided to every student to improve their goals for the first part of the term up until week six. Figure 3 appears to show this gradual improvement in the quality of the learning goals set by the students but without the significant effect of a PSD given by a professor external to the course. The trend in figure 3 is positive and indicative to an eventually high class averaged score of about 4.5 either measured in a simple or a strict manner. Authors agree that the results from the first two years of this experiment indicates that an explicit intervention in form of a PSD should be delivered by an invited external professor to the classroom to bring significant and lasting improvement to the goals. Authors also agree that the proposed PSD intervention should be early in the academic term but no earlier than the third week and certainly before the middle of the academic term. Figure 4 shows this very clearly on which basis authors are proposing to continue with this activity in a longevity study over the next three to five years in a course for second or third year students delivered by the corresponding author. 
Connecting to Course Materials
In section 4.1, authors presumed the necessity of SMART goals to be both Specific and Time Bound as the minimum requirement to be considered realistic. In this section, we would like to propose that they should be as a minimum both Specific and Relevant to be considered as connected to the course material.
All learning goal submissions were reviewed and were given a score of 1 or 0 corresponding to as being course material related or not. For each participating students S1 to S8, we scored the percentage they submitted out of expected 36 goals (of 3 learning goals for each of 12 weeks). We then summed up their course related score by summing the ones. Looking at figure 5, a number of scenarios are possible. Student S1 only submitted 69% of the 36 expected learning goals for the term but 100% of them were course related. In contrast, student S2 submitted 100% of the expected learning goals but only 72% were considered as course related. Finally, student S5 diligently submitted all the expected learning goals and all of them were considered relevant. Most interestingly, student S8, whom dutifully submitted 100% of the expected learning goals, had only a low 47% of them identified as course material related.
It now appears to the authors that drawing a connection between course material connectivity score and student overall performance could bring about interesting new information. For example, how students S2, S5 and S8 fared in the course at the end of the term. A future iteration of this study will include final grade comparison. 
CONCLUSIONS AND FUTURE WORK
We were pleased to have the opportunity to continue with the innovative project we started last year and reported in CEEA16. At the end of two years of studies we conclude:  Lifelong learning skill and realistic goal setting has to be purposefully taught to the students as suggested by this two year study.  Realistic goal setting skill should be introduced in a single and explicit PSD early in the term as possible after week 2.  Explicit reference to Bloom's taxonomy for goal setting and SMART effective goals is important to provide students with some terms of reference in their future professional life.  Course material connectivity should be actively encouraged to the students as they are setting their weekly goals.  Course material connectivity should not be interpreted and be used in a way to limit the scope of learning of students to the list of topics given in the syllabus by the professor. As we are not aware of other similar studies in the literature by experts in engineering education and pedagogy; we are open to receive constructive comments, discussions from peers and colleagues in Canadian education and Canadian engineering education, in particular regarding our approach to the subject matter of introducing lifelong learning skill and future improvements to our analysis and discussion of results in this particular topic.
As the next step, we propose a 3 year longevity study in which either a second year or a third year engineering course will be asked to submit weekly learning goals and reflections. The class will be educated in the first week by the professor in better (ie. SMART-er) goal setting that will be followed by a PSD intervention in week three or four as mentioned in 4.1. The strict SMART evaluation will be adopted to emphasize on goals being both specific and time bound and to make sure students can achieve their goals in their set time frame. They will be encouraged to set a mix of short term time bounded and long term time bounded learning goals for better management of their learning achievements. We will try to compare goal setting performance of students to their relative performance in the course as pointed in section 4.2.
